regulation of luteal progesterone secretion can be grouped according to three major types of uterus-embryo relationships : epitheliochorial, endotheliochorial or hemochorial placentation (see Wimsatt, 1962 
Summary. The role of the uterus and that of the embryo in regulating luteal progesterone secretion appear to differ greatly, depending on the mammal. However, the situation is analogous in some mammals. The main role of luteal progesterone is to permit the establishment and maintenance of pregnancy, and there appears to be a relationship between the type of placenta and the uterine and embryonic modes of regulating luteal activity.
When placentation is endotheliochorial (carnivores), the corpus luteum is active over a remarkably long period ; the uterus does not have any limiting action in any of the species studied and the presence of an embryo does not profoundly modify luteal progesterone secretion.
When placentation is epitheliochorial (artiodactyls), hysterectomy, like the presence of an embryo in the uterus, considerably prolongs luteal activity in all the species studied. The uterus limits the duration of progesterone secretion by producing luteolytic PGF 2a' The embryo maintains progesterone secretion by acting directly on the uterus, causing a change in the synthesis of prostaglandins ; this change eventually favors the synthesis of luteotropic PGE's. Moreover, the embryo secretes LH-like and possibly prolactin-like luteotropic factors.
When placentation is hemochorial (rodents, lagomorphs, higher primates), the uterus plays a slight role or none at all in regulating luteal activity in all the species studied. The presence of an embryo prolongs and often increases progesterone secretion. The embryo acts in two ways : (a) by causing decidual tissue to form in the endometrium ; this tissue secretes the luteotropic factors, uterine « prolactin » and sometimes PGE, and (b) by secreting an LH-like chorionic hormone that is produced in large quantities in primates.
The endocrine relationships between ovary and uterus are not unidirectional. While changes in the uterus depend on ovarian steroids, the uterus, in return, can modulate ovarian activity. These (Poyser and Horton, 1975) ; 2) hysterectomy is followed by luteal maintenance of progesterone secretion for several months, as in ewe, cow, sow and mare (see Anderson, Bland and Melampy, 1969 ; Stabenfeldt et al., 1974 ; Schirar and Martinet, 1982) ; 3) hysterectomy slows down the gradual drop in the circulating progesterone level that marks the end of the luteal phase as in pseudopregnant rat, mouse, hamster and rabbit (mouse, hamster : De Feo, 1967 ; Duby et al., 1969 ; Crister, Rutledge and French, 1981 ; rat : De Feo, 1967 ; Rothchild and Gibori, 1975 ; De Greef, Dullaart and Zeilmaker, 1976 ; rabbit : Hilliard et al., 1974 ; Satoh et al., 1980) ; 1 4) hysterectomy has no effect either on the length of the activity of corpus luteum or on the amounts of progesterone secreted as in ferret, mink, spotted skunk and European badger (Deanesly and Parkes, 1933 ; Canivenc, Bonnin and Lajus, 1966 ; Duby, 1972 ; Mead and Swannack, 1978 ; Canivenc, Bonnin and Relexans, 1962) , or in woman and macaque (Neill, Johansson and Knobil, 1969 ; Doyle et aL, 1971 ; Fraser et aL, 1973 ; Castracane, Moore and Shaikh, 1979) ; 5) hysterectomy reduces the duration of luteal activity by hastening the drop in progesterone secretion at the end of the luteal phase as in dog (Hadley, 1975b ; Baker et al., 19801. When hysterectomy extends the activity of corpus lute!m, it suppresses the PGF 2a source involved in luteolysis. The inhibition of prostaglandin synthesis by indomethacin has the same effects on progesterone secretion as hysterectomy (rat, hamster : Lau, Saksena and Chang, 1975 ; rabbit : Satoh et al., 1980 ;  guinea-pig : Horton and Poyser, 1973 ; Poyser and Horton, 1975 ; mouse : Crister, Rutledge and French, 1981 ; sow : Kraeling, Rampacek and Kiser, 1981 ;  ewe : Kann and Lacroix, 1982 Thorburn et al., 1973 ; Peterson et al., 1976 ; cow : Peterson et al., 1975 ; Kindahl et al., 1976a ; sow : Gleeson, Thorburn and Cox, 1974 ; Moeljono et al., 1977 ; Shille et al., 1979 ; mare : Stabenfeldt et al., 19811. The case of rat, rabbit and guinea-pig is the same (Weems et al., 1975 ; Satoh et a/., 1980 ; Blatchley et al., 1972) (fig. 2) (Challis et al., 1976 (Browning and Wolf, 1981 ; Lytton and Poyser, 1982 (Smith and McDonald, 1974 ; Gerber, Hubbard and Nies, 1979) . It is thus possible that the uterus produces increasingly large amounts of PGE on which the corpus luteum comes to depend heavily, although, at the same time, both luteotropic hormones, LH and prolactin, are indispensible for its normal activity (Concannon, 1980, 19811. When hysterectomy has no effect on progesterone secretion, the uterus, (Kraeling, Rampacek and Kiser, 1981) .
In all mammals, PGF 2 ,,, is involved in luteolysis at the end of the cycle (see Thibault and Levasseur, 1979 This implies that the length of pregnancy, compared to the length of the cycle or of pseudopregnancy, only has true significance in mammals of the first group, and that examination of the circulating progesterone level must take into account the eventual role of the placenta.
In view of these factors, the existence of a cyclic corpus luteum different from a gestational one does not raise a question in all mammals, and the nature of the relationships existing between mother and embryo is a factor that may be taken into account when considering the differences observed between species. placenta is involved in progesterone secretion, pregnancy lasts longer than pseudopregnancy and the higher levels of circulating progesterone are maintained longer, but ovariectomy of the pregnant female no longer results in abortion when normal term of pseudopregnancy is reached. This is the case in cat (Gros, 1936 ; Verhage, Beamer and Brenner, 1976 ; Malassin6 and Ferre, 1979) , and perhaps in European badger (Bonnin, Canivenc and Charron, 1981) , lion, wolf and puma (Seal et al., 1979 ; Schmidt et al., 1979 ;  Bonney, Moore and Jones, 1981) .
Except for dog, hysterectomy in studied carnivores has no effect on the activity of the corpus luteum (ferret, mink, spotted skunk, European badger).
Moreover, luteal progesterone secretion has common characteristics in all studied females, ie. the maximal level is often high and is reached rather slowly (10-20 days Day, 1972 ; Ball and Day, 1982) .
In ewe, trophoblastin, an embryonic protein, seems to be mainly responsible for the transformation of uterine activity Saunders, Ziecik and Flint, 1980) . Placental lactogenic hormone is produced from D16 in ewe (Martal and Djiane, 1977) .
It has been known for a long time that mare produces large amounts of PMSG, a chorionic gonadotropin, between days 38-40 and 100-140 of pregnancy (see Allen, 1975 fig. 6 ).
The uterus in all these mammals, except guinea-pig, plays a modest or inexistent role in functional luteolysis at the end of the cycle. (Moreover, the guinea-pig is the only mammal known in which hysterectomy is followed by a quantitative increase in progesterone secretion.) But these species are the ones in which the presence of the embryo in the uterus induces the most extensive anatomical changes.
Implantation, during which the embryo destroys or crosses the uterine epithelium, is preceded and accompanied by the transformation of stromal cells into decidual cells (large cells containing high amounts of glycogen and lipid). Prostaglandins are involved in the decidual reaction of the uterus and implantation. The presence of decidual tissue does not inhibit the intensity of uterine prostaglandin synthesis, on the contrary. However, it favors synthesis of PGE's rather than of PGF! (rat : Weems et al., 1975 ; Anteby et al., 1975 ; Castracane and Shaikh, 1976 ; Weems, 1979 ; mouse : Jonsson et al., 1979 ; Rankin et al., 1979) . The inhibitors of prostaglandin synthesis prevent the decidual reaction from occurring and block implantation (mouse : Saksena, Lau and Chang, 1976 ;  Biggers, Baskar and Torchiana, 1981 ; rat : Sananes, Baulieu and Le Goascogne, 1976 Goascogne, , 1981 Kennedy, 1977 ; Phillips and Poyser, 1981 ; rabbit : Hoffman, 1978 ; El-Banna, 1980) . Inversely, intrauterine infusion of prostaglandins (PGF!, PGE, or E 2 ) induces the decidual reaction (mouse : Holmes and Gordashko, 1980 ; rat : Sananes, Baulieu and Le Goascogne, 1976 Goascogne, , 1981 Miller and O'Morchoe, 1982 : rabbit : Hoffman et al., 1977) .
The presence of decidual tissue in the uterus (which can be experimentally induced without the presence of the embryo) often prolongs the length of pseudopregnancy by maintaining luteal phase progesterone secretion. This is the case in rat, rabbit and, to a lesser degree, hamster (rat : Gibori et al., 1974 ; Rothchild and Gibori, 1975 ; rabbit : Hoffman, Davies and Davenport, 1973 ;  hamster : Terranova, 1975 ). PGE's might be involved because chronic PGE, treatment slightly extends the length of pseudopregnancy (rat : Weems et al., 1979) . On the contrary, in mouse and guinea-pig, the presence of decidual tissue has no apparent effect on cycle length or pseudopregnancy (mouse : De Feo, 1967 ; guinea-pig : Mitchell and Garris, 1978) . In woman, decidualization in the uterus begins spontaneously during the luteal phase of the menstrual cycle. Thus, in itself, the modification of prostaglandin synthesis, resulting from the presence of decidual tissue, has little effect on luteal activity and can be compared with the minimal role of the uterus in regulating progesterone secretion ; the guinea-pig is an exception.
It is interesting to note that implantation in woman occurs at the time when uterine synthesis of prostaglandins is most intense, that is when the first signs of the decidual reaction are observed during the cycle (Noyes, Hertig and Rock, 1950 ; Downie, Poyser and Wunderlich, 1974 ; Demers et al., 1975 ; Maathuis, 1978 ; Maathuis and Kelly, 1978) . The same relationship between implantation time and maximal uterine synthesis of prostaglandins is also found in macaque (Demers, Yoshinaga and Greep, 1974) .
When the uterus plays a role in the regulation of progesterone secretion, maximal uterine synthesis of prostaglandins is obviously observed at the end of the cycle or of pseudopregnancy. However, this synthesis is intensified at the time of implantation (guinea-pig : Poyser, 1972 ; Blatchley et al., 1972 ; hamster : Shaikh, Birchall and Saksena, 1973) . This variation in uterine synthesis of prostaglandins could be involved in the fact that there is a period when the uterus is sensitive to experimental induction of the decidual reaction (see De Feo, 1967) .
The maintenance of luteal progesterone secretion, and especially the increase in that secretion by the gestational corpus luteum, is always related to embryonic production of an LH-like chorionic gonadotropin. This hormone, detected in maternal circulating blood from the time of implantation in woman and macaque Hodgen et al., 1974) , is then produced in large quantities.
The injection of this hormone (hCG or mCG) increases and extends luteal progesterone secretion as at the onset of pregnancy (macaque : Neill and Knobil, 1972 ; Bosu and Johansson, 1974 ; woman : Tu, 1978 ; Quagliarello et al., 1980) . In woman as in macaque, continuous hCG treatment does not prevent luteolysis from finally intervening but at the same time, in the case of pregnancy, progesterone is supplied by the foetoplacental unit, ovariectomy or liitectomy no longer causing abortion (Csapo et al., 1972 (Csapo et al., , 1973  Berg, Thor and Johansson, 1975 ; Goodman and Hodgen, 1979 ). An LH-like chorionic gonadotropin has also been demonstrated in the placenta of mouse, rat, hamster and guinea-pig at implantation time or shortly thereafter. It is present throughout pregnancy (rat :
Haour, Tell and Sanchez, 1976 ; Bambra and Gombe, 1978 ; Blank, Dufau and Friesen, 1979 ; mouse : Wide and Wide, 1979 ; Rao, Pointis and Cedard, 1982 ; hamster : Wide and Hobson, 1978 ; guinea-pig : Humphreys, Hobson and Wide, 1982) . In rabbit, embryonic production of an LH-like chorionic gonadotropin has been observed even before implantation ; unfortunately, nothing is known about its existence during pregnancy Fujimoto et al., 1975 ; Asch et al., 1979 (Hanson, Powell and Stevens, 1971) . In rat, LH implants in the ovary only prolong pseudopregnancy by several days, while the corpus luteum is responsible for the circulating progesterone level throughout pregnancy, even though the foetoplacental units produces a little progesterone at the end of pregnancy (Liao, Pattison and Chen, 1974 ; Legrand et al., 1979) .
Luteal progesterone secretion always depends on two hormones, one LH or LH-like and the other prolactin or prolactin-like, In woman, decidual cells secrete prolactin (Maslar and Riddick, 1979 ; Kubota et al., 19811 . In rat, they secrete a « prolactin-like » protein that binds to the prolactin receptors of the corpus luteum (Gibori et al., 1974 ; Basuray and Gibori, 1980) . The existence of a uterine prolactin has not been demonstrated in other species. However, it may be surmised. In fact, bromocryptine, a dopamine agonist, acts on the pituitary, inhibiting prolactin secretion, but it has no effect on decidual cell prolactin secretion (woman : Schulz et al., 1978) . In mouse, hamster and rat, bromocryptine treatment of pregnant females causes a decline in progesterone levels and abortion until the decidual tissue is established. It then has no effect (Ford and Yoshinaga, 1975 ; Mednick, Barley and Geschwind, 1980 ; Tabarelli et al., 1982) . It is thus probable that the decidual cells produce a prolactin-like protein ( * ) (see p. 816).
A placental lactogenic hormone of embryonic origin, that could take over from prolactin, is produced later (rat : Kelly et al., 1975 ; Blank, Dufau and Friesen, 1979 ; Tabarelli et al., 1982 ; mouse : Soares, Colosi and Talamantes, 1982) . Moreover, the placental lactogenic hormone has no luteotropic effect on the corpus luteum in woman because it is only secreted when the corpus luteum has stopped producing the progesterone necessary for pregnancy (Friesen, Suwa and Pare, 1969) .
The production of a chorionic gonadotropin with LH activity, and thus of embryonic origin, associated with uterine production of prolactin, would permit the secretion of progesterone by the corpus luteum that is characteristic of pregnancy. Placental lactogenic hormone might also be involved. (Lytton and Poyser, 1982) . In rat, PGE's are abundantly produced when the uterus is decidualized, especially if an embryo is present during at least the first half of pregnancy (Anteby et al., 1975) . However, LH-prolactin association is no more effective than LH alone in prolonging the length of pseudopregnancy (Liao, Pattison and Chen, 1974) . It may thus be that decidual tissue acts by producing both a « prolactin-like » hormone and PGE. On the other hand, in guinea-pig and woman, the onset of pregnancy is characterized by a decrease in PGE production (woman : Maathuis and Kelly, 1978 ; guinea- pig : Antonini, Turner and Pauerstein, 1976 ; Poyser and Maule-Walker, 1979 
